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1-1.  PURPOSE, 

’  7?  % 

1-2.  This  manual  provides  preliminary  op¬ 
erating  »M  maintenance  l&steetloas  for  Hie 
teacher  hydraulic  and  fmmimmtle  if  stems  for 
the  B,  C,  and  D(R&X>)  series  missiles*  ^Jhe 
launcher  systems  for  fljfeftmoM  M9-I  arfv 
-7,  AFMTC  and  *41,  and 

EBB  7-80-1  and  -4  are  covered  in  this  manu¬ 
al,  The  Components  and  pressure  settings 
are  applicable  to  B,  C*  and  D(B&D)  series 
missiles*  This  manual  will  be  revised  as 
additional  information  Is  obtained  through 
actual  operating  and  maintenance  experience 
at  iha  factory  and  the  test  sites*  Complete 
reissues  of  the  manual  will  be  made  period- 
telly,  5,;  *  ^  ^ 

1-3,  Personnel  concerned  with  this  equip¬ 
ment  can  contribute  to  the  effectiveness  of 
the  revised  manuals  by  forwarding  comments 
and  suggestions  to  the  cognisant  design  group 
or  to  Support  Publications,  Convair- 
Astronautics, 

MOTE 

Bash  numbers  of  part  and  installation 
drawings  have  been  purposely  omitted 
from  the  text.  The  applicable  schematic 
drawing  should  be  referred  to  for  dash 
number  identification. 


1-4,  DESCRIPTION  OF  THE  SYSTEM, 

1-8.  The  primary  functions  of  the  launcher 
hydraulic  sod  pneumatic  systems  are  to 
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initiate  a  stabilised  and  captive  bplddowii  of 
the  missile  until  hill  engine  thrust  is  devel¬ 
oped,'  supply  a  synchronous  release  send  pro¬ 
vide  a  controlled  rate  of  acceleration  for  the 
first  seven  inches  of  missile  travel*  The 
secondary  functions  are  to  aid  in  ground 
handling  and  control  of  the  missile  during 
erection*  to  actuate  retraction  of  the  launcher 
auxiliary  frame®  during  missile  release,  to 
provide  rise -off  clearance,  to  aid  tit  control 
of  liquid  nitrogen  (B  and  €  series),  liquid 
oxygen  and  fuel  supply  to  the  missile*  a  ad  to 
provide  various  service  hydraulic*  pneumatic 
ami  purge  lines  routing  from  ground  stub-ups 
via  launcher  to  Missile  diacoimeefes. 

[1-6*  The  missile  release  is  accompli  shed  by 
means  of  two  pneumatic  release  cylinders 
(see  figure  l-l  and  1-2)  from  which  the  pres¬ 
sure  is  released  at  a  controlled  rate.  The 
two  pneumatic  release  cylinders  are  synchro¬ 
nized  by  means  of  a  hydraulic  slaving  system 
which  is  powered  by  a  single  pneumatic 
actuating  cylinder*  The  pneumatic  cylinder 
is  triggered  by  the  positioning  of  a  solenoid 
valve  providing  nitrogen  pressure  to  the 
cylinder, 

1-7.  Two  stabilizer  cylinders  and  a  temper¬ 
ature  compensator  are  mounted  on  the  anx- 
itiary  frames  (see  figure  1-1  and  1-2).  Their 
lunette  is  to  provide  uniform  vertical  support 
and  to  maintain  vertical  alignment  of  the  mis¬ 
sile  when  erected  on  the  launcher.  Vertical 
alignment  and  synchronization  control  are 
accomplished  by  hydraulic  sections  of  the 
stabilizer  cylinders  and  temperature  compen¬ 
sator.  Uniform  vertical  support  i«  jiccom- 
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.iestioft  I 
Paragraphs  1-8  <o  1-18 


pliahed  lay  the  pneumatic  g#ett«at  of  the  eta-  1-11.  LIST  OF  REFERENCES. 
bilieet  cylinders.  The  vertical  synchronisa¬ 
tion  is  shown  toy  tneaa*  of  visual  indication 
oa  the  staWBsar  witsc.  ,  1-12,  REPORTS, 


1~$*  Baring  aliMle  rUke~bB,  His  auxiliary 
frames  mmt  be  moved  outward  to  clear  the 
missile  in  toe  event  of  missile  drift  during 
toe  first  few  feet  of  rise.  To  aeoomplish 
-this,  toe  two  pneumatic  ancillary  support 
retraction  cylinders  (see  figure  1*1  and  l*i> 
are  pretaded  to  swing  the  frames  outward 
as  soon  as  toe  Bt&bili&er  pins  are  disengaged 
(after  approximately  two  inches  of  missile 
rise). 


1-9  Fluid  lines  to  the  missile  lead  from 
ground  stubtipa,  through  flexible  hoses  via 
■launcher  installations*  md  terminate  at  two 
rise -off  disconnect  ground  installations  {B 
and  C  Series)*  These  ground  coupling  in¬ 
stallations  can.  be  raised  or  lowered  to  en* 
gage  or  disengage  toe  airborne  rise-off 
disconnects.  The  liquid  oxygen  and  fuel 
disconnects  mount  separately  -with  special 
control  valves  at 'the  rise-off  points.  For 
B  and  C  Series,  toe  hydraulic  reservoir 
charge  lines  are  routed  via  the  launcher  and 
are  connected  to  the  missile  with  flexible 
hoses.  For  D(F  and  B)  Series  installations, 
toe  hydraulic  reservoir  charge  line  is  not 
routed  on  the  launcher;  charging  is  accom¬ 
plished  by  hose  cmueetlon  directly  to  the 
7-08411  Nitrogen  Charge  Panel.  (See 
POMf  AZE~27-18*L> 


1-10.  The  purge  system  furnishes  gaseous 
nitrogen*  t  ri  choroethylene*  and  lithium 
chloride  (D(K  and  D)  Series)  by  flexible 
hoses  from  toe  ground  stubups  to  a  control 
valve  installation  mounted  in  Quad  I  on  the 
launcher*  From  this  control  installation, 
the  lines  are  routed  via  the  launcher  to 
either  toe  rise-off  disconnect  installations 
or  the  propellant  fill  and  drain  control  valves, 
(See  figures  2-2,  2-3,  2-4,  and  2-5, ) 
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AZB-27-I88 

mm  for  Launcher  Charg¬ 
ing  Panel,  D  series* 

AZE- 27-192 

POM!  for  Launcher  Hydrau-  j 
lie  and  Pneumatic  System, , 

D  Series. 

Checkout  Procedure  >or 
Launcher  Hydraulic  and 
Pneumatic  Systems,  D 

Series* 

AEM-27-04# 

Leak  Testing  Procedure 
for  Launcher  Hydraulic 
and  Pneumatic  %  sterna, 

B  (R  and  D)  Series* 

SE-7-0S7A 

Preventative  Maintenance 
Technical  Manual,  Pneu¬ 
matic  Booster  Unit 

ZJ-7  -048 

POME  for  Pneumatic  Boost¬ 
er  Unit,  B  Series; 

ZJ~7*M9 

Checkout  Proeecure  |ht 
Launcher  Hydraulic  end  ■ 
Pneumatic  System*,  I* 

ZK~7-<M» 

Propulsion  %stein  Hand- 
book  for  the  X3M-65  B  -and 

C  Missiles,  ZK-f-*Q48, 

ZM-7-19  m 

C^erationai  Data -for  Ml  Me 
Stretch  Sling* 

POM!  for  Erecting  Missile 
in  Tower  (With  the 
or  f -§91##  Holddown  and 
Release  Cylinders  Installed 
on  the  Launcher),  Model 
XSM-S/ 
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Section  I  cdHRS - 

Paragraph  1-13  ZM-7-516  (TS) 

ZM-T-147B  Preliminary  Procedure  for  7-89101 

Lmh  Teei  ing  Mi  8  i  lo 
Launcher  Tubing  insiajia- 
tion,  B  Series,  ZM-7-34TB. 

1~1».  DRAWINGS. 

7-S819®  Schematic  Diagram,  Hydrau¬ 
lic  and  Pneumatic  Lines,  7 -89000 

Launcher  Systems.  (See 
figures  3-2  sal  2-3.) 


Schematic  Diagram,  Jfydrau- 
lie  and  Pneumatic  Lines, 
Launcher  Systems,  B  and  C 
Series,  (See  figures  2-4 

and  2-5, ) 


Equipment  Installation  Draw¬ 
ing,  Hydraulic  and  Pneu  ~ 
matte  Booster  Unit, 
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SECTION  II 


FUNCTION 


2-1.  FUNCTION  OF  MAJOR  ASSEMBLIES. 

2-2.  MISSILE  HOLDDOWN  AND  HE  LEASE 
SYSTEM. 

a.  The  two  7-89366  main  release  cylin¬ 
ders,  in  conjunction  with  the  7-08395  valves 
(controlled  by  the  slaving  system)  hold  the 
missile  captive  until  launch,  provide  a 
synchronous  release  of  the  pneumatically 
applied  holddown  force,  and  control  the  rate 
of  missile  acceleration  for  the  first  seven 
seconds  of  travel.  By  the  end  of  0. 5-seconds 
and  approximately  7  inches  of  missile  travel, 
the  missile  acceleration  is  approximately  16 
feet  per  second2.  The  actual  (release  cylin¬ 
der)  pi  ■Uon  controlled  travel  is  approximately 
4  inches  due  to  mechanical  linkage.  At  the 
end  of  this  4-inch  stroke,  the  piston  is 
disengaged  from  the  rod  and  moves  freely 
along  with  the  7-49018  releasing  mechanism. 
The  release  cylinder  motto  is  stopped  by 
the  7-49276  snubber  cylinder.  A  lino -mounted 
micronic  filter,  98-78007-004,  Is  installed 
with  each  cylinder  ai  well  m  a  venting  valve 
for  protection  from  dirt.  Since  a  loss  of 
pressure  In  the  release  cylinder  could  cause 
the  loss  of  a  missile,  check  valves, 
88-30900-122,  are  installed  in  each  line  to 
prevent  reverse  flow  la  the  event  of  a  supply 
line  failure. 

2-3.  SLAVING  SYSTEM.  (See  Figures  1-1 
and  1-2.) 

a.  Synchronous  release  of  holddown  pres¬ 
sure  from  the  two  main  release  cylinders  is 
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performed,  by  the  hydraulic  slaving  system. 
This  system,  is  a  closed  hydraulic  circuit 
consisting  of  two  master  cylinders,  7-88288, 
.linked  together  %  a  7-88242  yoke  hydrau¬ 
lically  driving  two  7-08264  slave  cylinders. 
The  'two  slave  cylinders  in  tarn  actuate  two 
7-08396  pneumatic  release  valves.  The  power 
for  driving  the  two  master  cylinders  is  from 
the  7-08265  pneumatic  actuator  cylinder. 

A  four-way,  three -position  solenoid  valve, 
99-35002-001,  when  energised  to  position  A, 
ports  1000  pslg  nitrogen  to  the  7-08265 
pneumatic  actuating  cylinder.  The  rate  of 
operation  of  the  release  slaving  system  must 
be  controlled  to  give  the  desired  rate  of 
missile  rise.  Two  0. 052-inch  diameter 
hydraulic  orifices  are  installed  in  the  system. 
One  of  these  orifices  is  located  prior  to 
each  of  the  slave  cylinders  and  aids  in 
controlling  travel  rate  of  the  release  slaving 
system,  A  regulator,  7-08327,  is  Installed 
to  reduce  the  nitrogen  pressure  (from  the 
7-08352-803  booster  unit)  from  1000  psig  to 
1000  psig.  The  7-08307  filter  protects 
these  pneumatic  units  from  dirt. 


b.  The  solenoid  valve,  99-35002-001,  is 
normally  in  the  de-energised  C  position, 
venting  both  the  slave  cylinder  and  the 
pneumatic  actuator  cylinder.  Valve  position 
B  returns  the  slaving  system  to  the  LAUNCH 
READY  position.  The  A  position  of  the  valve 
actuates  the  release  of  the  missile  from  the 
launcher. 


Section  II 
Paragraph  2-4 
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Operating  Instructions  for  the 
99-35002-001  solenoid  valve  must  be 
carefully  followed;  improper  operation 
could  result  in  damage  to  the  release 
cylinders  or  to  t he  missile* 

c.  The  slaving  system  also  contains  a 
7-08280  compensator  cylinder  to  allow  for  an 
oil  volume  change  due  to  temperature  changes. 
A  visual  scale  indicates  the  oil  level  in  the 
compensator.  U  the  compensator  should  bot¬ 
tom  out  or  overflow  a#  a  result  of  extrema 
temperature  rise,  the  7-09320  relief  valve 
will  relieve  the  excessive  system  pressure* 
This  system  Is  filled  through  the  7-06305 
filter  to  avoid  contamination.  The  7-08212 
check  valve  prevents  oil  loss  when  removing 
the  filling  connection.  Hand  valve,  89-34003- 
010,  is  installed  to  Isolate  the  relief  valve  and 
the  temperature  compensator  during  the  fil¬ 
ling  and  bleeding  of  the  release  slaving  sys¬ 
tem. 


CAUTION 


Hand  valve,  89-34003-010, 
must  be  Mly  open  for  proper 
operation  of  the  release  system. 

d.  The  return  of  the  slave  cylinders  to  the 
operating  position  is  accomplished  by  ener¬ 
gizing  the  99-35002-001  solenoid  valve  to  the 
B  position;  this  action  pressurizes  the 
7-08264  slave  cylinders  through  a  restrictor 
check  valve,  7-08292,  installed  in  a  common 
return  line*  This  insinuation  eliminates  the 
need  to  manually  return  the  7-08396  valves 
to  the  operating  position, 

2-4*  STABILIZE!!  SYSTEM* 

a*  The  7-08267  stabilizing  cylinders  and 
the  7-08279  temperature  compensator  are 


the  main  components  of  the  stabilizing  sys¬ 
tem,  Each  of  the  two  stabilizing  cylinders 
contain  upper  and  lower  pistons  mounted  on 
a  common  rod.  The  upper  cylinders  are 
cross-connected  and  are  hydraulically  pres¬ 
surized  to  provide  synchronous  vertical  mo¬ 
tion  to  the  pistons  to  keep  the  missile  In 
vertical  alignment.  The  lower  pistons  of  the 
stabilizing  cylinders  are  pressurized  on  the 
bottom  side  with  nitrogen  to  maintain  aux¬ 
iliary  support  pin  contact  with  the  missile, 
(See  figures  1-1  and  1-2*) 

b.  The  pressure  in  the  hydraulic  portion 
of  file  stabilizing  system  Is  maintained  by 
the  7*03279  temperature  compensator  which 
allows  for  a  change  of  oil  volume  due  to  temp 
erature  change*  A  tandem  piston  arraageme* 
provides  a  pair  of  chambers  to  which  the  pnet 
matic  lines  are  connected. 

c.  As  the  missile  is  loaded  with  fuel  and 
liquid  oxygen,  the  Increased  weight  causes 
the  launcher  to  deflect  at  the  four  contact 
points.  When  the  missile  is  fully  loaded,  the 

stabilizer  pistons  sink  approximately  0, 5  tool 
placing  them  approximately  0*  55  inch  from  tb 
bottom  of  their  stroke.  With  no  wind  load, 
the  weight  distribution  at  the  stabilizing  cyl¬ 
inders  ia  34, 000  pounds  (Series  B  and  C), 
and  38, 000  pounds  (Series  D  (R  and  D))«  At 
the  release  point,  the  weight  distribution  is 
80, 020  pounds  (B  Series),  88, 870  pounds 
(O  Series),  and  83, 090  pounds  (D  (R  and  D) 
Series). 

NOTE 

All  thrust  and  weight  figures  included 
herein  are  approximate  and  represent 
nominal  conditions. 

&,  The  effect  of  a  maximum  permissible 
60  miles  per  hour  side  wind  load  in  the  verti¬ 
cal  (X-X  axis)  plane  of  the  stabilizer  cylinder 
will  produce  an  ultimate  couple  of  330, 000 


Section  It 


ZM -7-516  fTK) 


pound-feet  (B  and  C  Series)  and  375,  ODD 

pound-feet,  (D  (B  and  D)  Series)  for-  stress 
purposes  at  the  stabilizer  points*  (See  figure 
'2-1*')  At  the  same  time  lie  compensator  is 
pneumatically  charged  to  a  maximum  couple 
capacity  of  approximately  400, Q00  podad- 
feetf  preventing  total  exhaustion  of  hydrau¬ 
lic  chamber  pressure  during  maximum  side 
wind  load  conditions* 

e.  The  hydraulic  system « theoretically , 
forces  synchronisation  of  the  vertical  motion 
of  the  stabilizer  system.  Launcher  structure 
deflection  and.  internal  friction  and  compress¬ 
ibility  of  the  hydraulic  fluid,  however,  ac¬ 
tually  cause  minor  deviations  from  true 
synchronous  motion, 

NOTE 

Missile  centerline  deviation  should 
not  exceed  15  minutes  from  true 
vertical* 

f.  When  the  missile  Is  fired  and  rises  to 
the  captive  flight  position,  the  load,  forces  on, 
the  launcher  change  as  follows:  The  down¬ 
ward  dead  weight  forces  become  249,  039 
pounds  (B  Series),  266, 730  pounds  (C  Series), 
md  204,  450  pounds  (D  (B  and  B)  Series); 
upward,  load  forces  become  IBS,  130  pounds 
(B  Series),  176, 840  pounds  (C  Series),  and 
201,  746  pounds  (D  <R  and  D)  Series) •  The 
launcher  deflects  relative  to  the  four  sup¬ 
port  points*  The  stabiliser  pistons  move  up 
approximately  1: 10-inch,  primarily  m  a 
result  of  launcher  deflections.  The  7-08327 
regulator  valve  attempts  to  maintain  a  con¬ 
stant  pressure  setting  corresponding  to  a 
34, 600  pound  stabiliser  upward,  force  (B 

md  €  Series)  and  a  38,  «30  pound  stabilizer 
upward  force  (D  (R  and  D)  Series)*  In  use, 
however,  the  regulator  supplies  a  sagging 
pressure  curve  of  force  versus  stabilizer 
rise.  The  pressure  delay  am  ousts  to 
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approximately  five  percent  of  the  stabilizer 

thrust  and  10  sot  effective  to  the  point  of 

causing  separation  between  the  stabilizer 
pins  and  the  balance  support  longerons, 

g.  During  tlio  initial  missile  rise,  the 
hydraulic  piston*  maintain  parallel  align¬ 
ment  and  balance  out  the  wind  load  effects* 

In  the  captive  flight  position,  each  cylinder 
continue*  to  exert  the  thrusts  given  in  para¬ 
graph  2--4C,  due  to  nitrogen  pressure;  this 
thrust  insures  positive  contact  between  the 
stabilizer  pin  shoulders  and  the  balance  sup¬ 
port  longerons  on,  the  missile*.  In  the  -event 
of  a  limit- condition  wind  load,  this  thrust 
would  shift  from,  minimum  values  (on  one 
side)  of  14, 000  pounds  (B  and  C  Series)  and 
18, 630  pounds  (D  <R  md  D)  Series),  to  max¬ 
imum-  values  of  54,  O60  pounds  (B  and  C 
Series)  and  58,030  pounds  (D  (B  and  D)  Series) 
on  the  opposite  side*  Since  the  stabilisers 
add  thrust  to  the  missile,  each  main,  release 
point  must  hold  down  a  thrust  force  (per  pin) 
of  S3, 340  pounds  (B  Series),  §8, 420  pounds 
(0  Series) *  and  100,870  pounds  <D  <B  and  D) 
Sen**#),  The  ah  forces  include  21, 060  pound# 
of  thrust  contributed  by  the  rise -off  discon¬ 
nects  and  exclude  wind  loads  along  the  ¥-Y 
AM b*  If  the  missile  were  released  under  the 
above  conditions,  the  stabilizing  pistons  would 
travel  upward  0. 1-inch  to  the  positive  'upper¬ 
most  stop  position  which  is  external  to  the 
cylinder.  Releasing  the  load  on  the  launcher 
would  return  the  hydraulic  pressures  in  the 
cross  connections  to  a  balanced  condition; 
normal  hydraulic  pressure  is  2000  pslg* 

h*  U  the  missile  is  not  released  and  the 

engine  thrust  decreases,  the  missile  will 

move  from  the  captive  flight  position  approx¬ 
imately  1*  10  inch  downward  to  the  rest 
position.  Each  stabilizer  cylinder  supplies 
increasing  support  during  downward  move¬ 
ment.  This  thrust  increase  is  34,  000- 
43,  600  pounds  (B  and  €  Series)  and 

2-3 


the  pneumatic  line  near  the  stabiliser  cylin¬ 
der,  prevents  excessive  deviation  from  the 
desired  pneumatic  pressure*  The  7-08292 


drift*  The  two  7-08247  actuating  -cylinders 
are  preloaded  and  perform  this  outward 
swing  automatically  a  a  -soon  m  the  7-40006 


relief  valve  in  the  7-0832?  regulator* 

k*  During  missile  erection,  it  Is  necessary 
to  relieve  the  pneumatic  thrust  from  the 


pneumatic  Una,  This  valve  simultaneously 
controls  the  emergency  helium  line  which  is 
connected  through  the  7-08215  check  valve, 

“* '  ' "  Vto&uj 

missile  in  the  event  of  failure  of  normal  ni¬ 
trogen  supply  *  The  7-08306  pressure  switch 
in  the  normal  nitrogen  supply  line  provides 


pressure  is  2000  psig  for  all  series, 

b.  To  prevent  damage  to  the  auxiliary  sup¬ 
port  retraction  cylinder,  the  cutlet  from  the 
~  connected  to  the  7 -0829 1  receiver 

7-08232  restrictor  check  valve. 


retraction  cylinder  stroke  Is  completed.  To 
prevent  rebound,  the  flow  back  to  the  cylin¬ 
der  is  retarded  by  the  7-08202  restrictor 


■the  dual  purpose  of  preventing  hmk.  flow  to 
the  relief  valve  on  the  7 -08327  regulator 
-during  the  auxiliary  support  frame  motion 
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and  insuring  gradual  application  of  source 
pressure  during  Initial  pressurization. 

e,  Tie  7-01327  regulator  provides  the  cor¬ 
rect  pressure  to  attain  full  auxiliary  support 
frame  retraction  while  tie  built-in  relief 
valve  relieves  pressure  buildup  due  to  re¬ 
traction,.  TMs  regulator  normally  supplies 
1056  psig  pressure  for  B  end  €  Series  and 
875  psig  for  tie  Dp  and  B)  Series;  however, 
the  system  of  §9*34001-601  manual  vent- 
valves  and  pressure  valves  provide®  means 
for  ovar-rMing  tibia  pressure  through  the 
89-34975-001  shuttle  valve.  This  over¬ 
riding  function  Is  necessary  for  ground 
handling  purposes  during  missile  erection 
and  removal*  Three  7-66276  hoses  with 
quick  disconnects,  prevent  inadvertent 
presaurisatlou  oi  the  manual  valves, 

:  CAUTION  ; 

The  7-08276  hoses  (red  warning 
streamers  attached)  must  lie  vented 
and  removed  before  launching, 

2-6.  LIQUID  NITROGEN  FILL  AMD  DUMP 
LINE,  B  AMD  C  SERIES* 

a.  Each  of  the  two  liquid  nitrogen  dump 
valves,  99  ~3482S~003>  are  controlled  by  a 
99-35002-002  four -way,  three-position, pneu¬ 
matic  solenoid  valve.  The  7*68295  regulator 
supplies  500  psig  nitrogen  to  the  solenoid 
valves,  A  7-08301  restrictor  is  mounted 
prior  to  the  7-08205  regulator  in  the  7-89220 
control  valve  installation.  This  reatrlctor 
reduces  any  gaseous  nitrogen  surging,  pre¬ 
venting  possible  damage  to  the  liquid  nitre* 
gen  dump  valve.  The  liquid  nitrogen  first 
and  .second  Mage  supply  lines  {1  X/2-fnch 
OD  tube  at  25  psig)  are  supplied  from  the 
7-08066  ground  atubup  via  the  7-88003  and 
7-89081  lines  installation,  see  figures  2-2, 


The  99-36002-008  solenoid  provides  control 
far  filling  the  liquid  nitrogen  system  and  for1 
dumping  prior  to  launch, 

b*  the  propulsion  control  valve  installation* 
mounted  in  Quad  I  of  Die  launcher,  provides 
the  pressure  source  and  regulation  for  control 
of  the  oxidizer  and  fuel  fill  drain  valves;  sec 
figures  2*2,  2-3f  2*4,  and  2-5.  Check  valves 
in  the  valve  installation  prevent  movement,  of 
the  control  valves  in  the  event  of  &  loss  of  ni¬ 
trogen  supply  pressure.  From  valve  instal¬ 
lation,  lines  ire  routed  to  disconnect  panels 
and  to  mldlzer  and.  fuel  valves.  For  data  on 
line  nomenclature,  codes,  size®,  fluid  types, 
and  pressures,  see  figures  2-2,  2-5,  2-4, 
and  2-5, 

2-7.  LAUNCHER  TO  MISSILE  SERVICE 
LINES. 

NOTE 

See  figures  2*2,  2-3,  2-4  and  2-5 
for  line  data  and  rise-off  disconnects, 

a,  Service  lines  €6,  Al,  A2»  E,  and  H 
pass  from,  the  stubups,  through  the  7-09224 
relief  valve  unit  (located  next,  to  the  launcher 
In  Quad  ID),  to  the  rise -off  disconnects  via 
the  launcher.  The  primary  function  of  the 
7-09224  relief  valve  unit  is  to  prevent  exces¬ 
sive  pressure  buildup  in  the  missile  tank 
pressurization  system. 

h.  For  B  and  O  Serial,  a  fuel  start  tank 
is  mounted  on  the  auxiliary  support  frame  in 
Quad  I  and  Is  pressurised  to  1200  psig  with 
gaseous  nitrogen.  The  JP  fuel  travels  from 
the  tank  through  a  flexible  hose  to- the  rise- 
off  disconnects  In  Quad.  U;  see  figures  2-4  and 
2-5,  lines  34  and  44, 

c\  For  B  and  C  Series,  the  hydraulic  reser¬ 
voir  pressurization  lines  must  be  manually 
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Figure  2-2.  Schematic  Diagram,  Hydraulic  and  Pneumatic  .Lines, 
Launcher  Systems  (7-89100),  B  and  C  Series  (Sheet  1  of  2) 
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Figure  2-2.  Schematic  Diagram,  Hydraulic  and  Pneumatic  Lined, 
Launcher  Systems  (7-89100),  B  and  C  Series  (  Sheet  2  of  5) 
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Figure  2-5.  Schematic  Diagram,  Hydraulic  and  Pneumatic  Lines,  Launcher 
Systems  (7-89101),  D(R  and  D)  Series,  Static  Sites  (Sheet  2  of  2) 
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conuectad  to  the  'missile*  iee  7-9902S.  The 
lines  lire  helium  pressurised  to  126  pnig  by 
the  pressure  control  unit  and  regulated  by 
the  hydraulic;  and  jmatifa&ttc  cart,  f *00241* 
From  The  ground  itabup;  the  control  line  la 
routed  (via  the  launcher)  into  the  auxiliary 
frame  by  flexible  hose,  through  the  MS 


28761^4*0900  hose,  to  a  fitting  on  the 
7-840QS  mi  sails-:  valve  installation. 


After  pressurising  the  missile  hy  - 
draulic  reservoir,  the  ground  charge 
hose  installation,  7-89023,  must  be 
~  removed, 

d.  For  D(R  and  D)  Series,  pressurization 
of  the  hydraulic  reservoir  is  accomplished 
by  the  7*48411  Nitrogen  Charging  Panel; 
see  Coiivalr  Report  AEB-27:~i8S. 

2-8,  ASSOCIATE  SYSTEMS  AMD 
EQUIPMENT. 

24.  ELECTRICAL  CONTROL  SYSTEM,. 

a, -  A  hold-down  and  release  READY,  light 
('green)  will  glow  {on  the  test  conductor's 
panel  in  the  blockhouse)  when  the  following 
conditions  are  met: 

1.  The  two  slave  cylinder  arms  are  in  the 
ready  position,  actuating  two  limit  switches. 

2.  The  release  cylinder  line  pressure 
switch  is  actuated,  indicating  a  minimum 
pressure  of  8300  psig, 

3.  The  umbilical  plug  circuit  selector 
is  in  the  LAUNCH  position. 

b.  A  LAUNCH  button  of  the  holding  type 
{on  the  test  conductor's  panel)  will  activate 


the  §0-35002-001  solenoid  valve  to  initiate 
missile  release. 

c.  A  single  warning  horn  and  individual 
warning  lights  (red)  are  located  at  the  block¬ 
house  control  station.  A  red  light  will  glow 
and  the  warning  horn  will  sound  if  a  signal 
from  any  one  of  the  following  sources  ti 
received: 

1.  When  the  auxiliary  support  stabilizer 
system  pressure  drops  below  900  psig  (B  and 
C  Series)  and  1200  psig  (B(R  and  D)  Series), 
the  f  *98608  pressure  switch  breaks  contact. 

2.  When  the  pressure  in  the  2080  psig 
main  nitrogen  gm  supply  drops  to  1800 
psig,  the  pressure  switch  breaks  contact. 
(This  line  supplies  pressure  to  the  launcher 
systems. ) 

3.  When  the  pressure  in  the  main  release 
cylinder  line  drops  to  2300  psig.  the  pressure- 
switch  breaks  contact. 

4*  In  the  event  of  an  unsafe  missile  ver¬ 
tical  alignment,  the  stabilizer  synchronization 
indicator  contact  breaks. 

5.  When  either  of  the  7*98264  slave  cylin¬ 
der  antis  moves  from  its  ready  position,  the 
limit  switch  breaks  contact. 

d„  The  removable  control  panel  mi  the  ser¬ 
vice  tower  is  similar  to  the  blockhouse  con¬ 
trol  panel  but  with  the  addition  of  a  main  re¬ 
lease  cylinder  CHARGE  and  LAUNCH  switch. 
This  panel  will  control  the  launcher  system 
during  erection  and  prior  to  the  time  that  the 
launcher  system  is  to  be  transferred  to  Hie 
blockhouse.  At  the  time  of  transfer*  the 
winng'wljl  be  disconnected  from  the  re¬ 
movable  control  panel  and  connected  to  the 
blockhouse  control  panel  and  the  test  conduc¬ 
tor's  circuit. 
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Section  B 
Paragraph  2-10 

MOTE 

The  flight  kmiMsh©»  at  AFMTC 
(7-80,  -li  8.  ICh  and  11 )  -coMtalu  all 
the  systems  previously  described 
md  are  used  for  short  duration 
static  firings  with  the  addition  of 
the  7*48070  hold-down  Mate. 

2-10.  STATIC  SITE  EQUIPMENT. 

a.  The  static  sites  Bi€  (T-8(M&  ami  ~7) 
and  EBB  (7-80-2  and  -4)  require  no  con¬ 


trolled  missile  release  prwisloisjs.  The 
static  site  launchers  do  met  Imre  operating 
hold-down  release  cylinders,  slaving  sys¬ 
tems,  or  auxiliary  support  f  rame  retraction 
systems.  The  7-89366  hold-down  release 
cylinder  of  the  flight  installations  is  replaced 
with  a  dummy  cylinder  in  addition  to  the 
hold -down  links*  A  static  Unit  Is  substituted 
for  the  7-08247  auxiliary  support  retraction 
cylinder  during  missile  erection,.  This  link 
Is  removed  prior  to  any  static  firings  to 
eliminate  unnecessary  loads  on  the  missile. 
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that  the  itIMlizer  pine,  7-49006,  arc 


7 -4S02 1  missile  support  plts^  (Y»T  Asia), 


o*  Set  the  7-08312  valve  to  the  B  (exhaust) 
position. 


d.  Set  the  00-35002-001  solenoid  valve 
to  the  C  (vent)  position. 


Before  pressurizing  the  launcher 
system,  the  7-68396  main  release 
valves  must  be  In  the  EXHAUST 
position  (7-01264  slave  cylinder 
extended). 


[van  in  Reports  rL 


2,  32O0  psig  outlet  pressure  to  release 
system. 


3-4*  The  electrical  safety  system  at  the 
missile  service  tower  is  cheeked  as  follow! 


a.  Warning  lights  should  indicate  the  foil 
teg:  . 


synchronized, 

to*  The  7*48170  and.  7HM880  tc»perature 
compensators  should  read  ambient  temper- 
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SECTION  If 
OPERATION 


4-1.  LOADING  MISSILE  IN  LAUNCHER, 
a,-  Make  an  electrical  check  as  follows: 

1*  AH  annunciator  lights  except  those 
for  the  1800  psig  and  2300  psig  pressure 
switches  should  he  ON* 

2*  Stabiliser  meter  should  be  centered* 

b*  Erect  the  missile,  launcher,  and 
trailer  to  a  vertical  position,  in  accordance 
with  report-  EM-?«2O0E(TN). 

c.  Before  trailer  has  been  lowered  to  the 
ground,  pressurize  the  f-0S2if  ftabiliaMr 
cylinders  as  follows: 

1.  Check  for  equal  dimensions  between 

the  7-4900©  stabilizer  pins  and  the  missile* 


CAUTION 


Before  shifting  the  7-08312  valve 
•  as  stated  in  paragraph  4-lc,  2, 

.below,  foe  certain  that:  all  four 
static  links  are  in  place  or  that 
the  holddown  release  cylinder 
is  pressurized* 

2*  .Shift-  the  7-08312  valve  to  the  A 

(pressure)  position;  this  places  a  thrust 
load  on  the  missile  of  approximately  34,000 
pounds  (B  and  C  Series)  and  38, 830  pounds 
(D  (R  and  D)  Series)  at  each  pin*  The  hy¬ 
draulic  component  has  rid  effect  on  the 
thrust  it  the  stabilizer  cylinders  have  been 
properly  aligned  and  no  wind  loads  are 
present*' 

CHANGED  1,4  December  1959 


d*  Adjust  the  nose  stabilizer  f  7-93004  or 

7-93059)  in  accordance  with  report 

EM-7-2001  (TN),  ' 


If  the  nose  stabilizer  is  not  used, 

one  of  the  following  conditions  tmui 

he  maintained,  whether  or  not  the 

missile  is  in  stretch:' 

1*  The  stabilizer  cylinder#  (7-08267) 
remain  .pressurised* 

2*  Shim®  Installed  in  accordance  with 
paragraph  4-1-e*  This  option  may  only  be 
used  if  the  missile  is  empty* 

c.  If  shims  arc  to  be  installed  in  lieu  of 

leaving  the  stabiliser  cylinders  (7-08267) 

pressurized,  the  installation  is  as  follows: 

1*  Pressurize  the  stabilizer  cylinders 
(7-08287)* 

2*  Install  shims  between,  the  top  of  the 
auxiliary  support  frame  cap  (7-49908)  and 
the  under  side  of  the  stabiliser  pin  collar 
(7-49008)*  Shims  arc  to  be  of  sufficient 
thickness  to  leave  a  gap  of  *045*  *005  inch, 
3,  Depressurize  stabilizer  cylinders. 

The  shim  installation  (27-89024)  or 

■equivalent  Is  to  be-' used, 

NOTE 

To  remove  shims  f  pressurise  the 
stabilizer  -cylinders  (7-08267), 

4-1 
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coHmmxiM 

ZM-7-516A(TN) 


f,  F m  the  B  md  €  Series,  align  the  quick 
disconnect*  and  m ova  the  brackets  (7-49132 
and  7-11415)  slowly  to  position*  taking  care 
that  the  disconnects  engage  the  missile 
properly* 

g*  For  D(B  and  D)  Series,  the  quick 
disconnects  are  aligned  and  engaged  during 
horizontal  mating  of  the  missile  to  the 
launcher* 

4-2*  ELECTRICAL  CONTROL  AT  MISSILE 

SERVICE  TOWER. 

a.  Cheek  the  following: 

1,  Electrical  control  panel  lights  are 

out* 

2*  Synchronizing  control  centered  within 

limits* 

4*3#  PREPARATION  'FOR  MMBLE  RE¬ 
LEASE  OR  STATIC  FIRING, 

a  *  Switch  main  release  switch  to  CHARGE 

and  hold  for  five  seconds. 

CAUTION 

Cheek  both  release  cylinders  to  see 

that  they  are  bottomed  before 

charging* 

1%  Check  the  following  at  the  missile  ser¬ 
vice  tower: 

1  *  All  control  lights  out, 

2.  Synchronizing  Indicator  is  centered* 

o*  Turn  the  alarm  switch  ON. 

NOTE 

With  the  alarm  switch  ON*  the  source 

of  my  malfunction  monitored  by  the 

safety  system  will  be  indicated  by  an 

alarm  bell  and  light, 
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<L  Clone  the  two  91-34003-001  pressure 
valves  (auxiliary  support  frame  control)* 
e*  Open  the  two  99-34003-001  vent  valves* 

f.  Remove  the  three  7-08276  hoses  (red 
it  reamer*  attached), 

g, -'  Install  dust  caps  where  the  hoses  were 
removed* 

h*  Set  the  7*08352  booster  unit  to  7000 
paig*  (Approximately  three  hours  are  re¬ 
quired  to  raise  the  pressure  from  3000  pgfg 
to  7000  pslg)* 

1,  Make  the  following  electrical  changes: 

I*  Inactivate  the  control  unit  at  the  mis- 

site  service  tower, 

2,  Activate  the  control  at  the  blockhouse* 
3*  Energize  the  solenoid  to  fill  the  mis¬ 
sile  with  fuel* 

3*  When  the  'booster  unit  reaches  hold** 

down  pressure  (gage  at  booster  unit  outlet), 

the  §300  psig  pressure  switch  will  indicate 

READY, 

k*  When  the  above'  conditions  arc  met,  the 

ready  light  (green)  on  the  test  conductor’s 

panel  should  glow*  indicating  readiness  of 

the  launcher  pneumatic  system,  (Launch 

button  may  he  pressed)* 

NOTE 

For  operational  checkout  of  the  pro- 
pulsion  control  valve  Installation,  me 

Convair  Report  ZK-7-049. 


4-4.  REMOVAL  OF  MISSILE  FROM 


a.  Reset  the  7-0S352  booster  unit  to  3000 
psifL 

h.  Change  the  electrical  safety  system 

operation  back  to  the  service  tower, 

c*  Erect  the  missile  trailer* 
d.  Switch  from  tower-missile  pressuriza¬ 
tion  to  trailer-missile  prescription. 


CONfiOCNTIAt 
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For  B  and  €  Series,  lower  the  7-49132, 

'7-49152*  and  7-4M75  Mmmnmfc  brackets, 

%  Connect  the  mi sslle,  trailer  to  the 
missile* 

f.  Shift  the  T *01312  valve  to  the  1 
(exhaust)  position  before  diaconneotlng  the 
load  cells  from  the  launcher. 

h.  Inactivate  the  auxiliary  support  frame' 
m  follows: 

1«  Connect  the  7-08278-9  hoses. 

2*  Close  the  two  99-34000-001  vent 
valves. ' 

3.  Open-  the  two  99-34000-001  pressure 

valves, 

I,  Dfstcxmeot  supply  lines  Wl,  Rl,  and 

T7  from  the  ©repulsion  control  valve  in¬ 
stallation, 

;jL  Disconnect  liquid  nitrogen  supply  lines 

U1  and  U2  {B  and  C  Series)  and  U1  (B(B  and 

DJ  Series). 

k,  Shift  switch,  at  the  missile  service 
tower  panel  to  LAUNCH  position  (energizing 
solenoid  99-35002-901)  In  order  to  relieve 
pressure  from  the  release  cylinders, 

WARNING  | 


Stand  clear  of  exhaust  ports  on  main 
release  cylinders  when  the  switch  is 
shifted  to  LAUNCH, 

4-fi.  STANDBY  PROCEDURE. 

a.  With  the  missile  empty,  check  the  fol¬ 
lowing: 

L  Booster  unit  (7-08382)  set  at  3200 
psig, 

2.  Auxiliary  frames  are  ready  (7-98278 
hoses  removed), 

3.  Electrical  safety  system  control  at 
service  tower* ... 

b«  With  the  missile  fueled,  ■  cheek  the 
following; 


Section  IV 

Paragraphs  4-5  to  4-9 

1.  Booster  unit  (7-D8352)  mt  for  7990 
PB  ig. 

2.  Auxiliary  frames  are  ready  (7*08276 

hoses  removed), 

3.  EtactirlcaJ  safety  system,  control  at 
the  blockhouse, 

4-0,  EMERGENCY  OPERATION, 

a.  if  the  stabilizing  pressure  drops  below 

the  Safe  limit  with  an  empty  missile  inside 
the  service  tower  the  following  emergency 
operation  applies: 

1,  Clear  the  area  of  all  personnel 
except  the  emergency  operators. 

2*  Turn  off  the  alarm, 

3,  Secure  the  missile  with  the  upper 
support  (nose  cone  stabilizing  bar):  screw 
stop  nuts  lit*  (See  Convalr  Report  ZM-7-193). 

4,  Vent  and  repair  the  2O00  psig  system, 

b.  If  the  stabilizing  pressure  drops  below 
the  safe  limit  with  a  full  missile  outside  the 

service  tower,  the  .following  emergency 
operation  applies* 

1,  Turn  off  the  alarm. 

2*  Empty  and  purge  the  missile  of  fuel 
and  oxidizer  through  the  feel  and  oxidizer 
pumps. 

3,  Cheek  the  emergency  helium  pres¬ 
sure -for  1100  psig  minimum  <B  and  C 

Series). 

4,  Bring  up  the  missile  service  tower. 

5,  Secure  the  missile  at  the  upper  sup¬ 
port* 

S*  Vent  and  repair  the  2000  psig  system, 

c.  If  the  main  supply  pressure  falls  below 
the  safe  limit  of  1800  psig,  with  an  empty 
missile  inside  die  service  tower,  the 

following  emergency  Operation  applies: 

-•  I*  Clear  the  area  of  all  personnel  except. 
the  emergency  operators, 
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2*  Turn  off  the  alarm* 

3,  Cheek  the  7-08352  booster  unit* 

4  *  Secure  the  missile  at  the  upper 
support, 

5*  Vent  the  pressure  from  the  2000  psig 
system,  anti  the  emergency  helium  system, 

(B  and  €  Series);  make  the  necessary 
repairs, 

d#  If  the  main  supply  pressure  falls  below 
the  safe  limit  of  1300  psiir,  with  a  full  mis- 
site  outside  the  service  tower,  the  following 
emergency  operation  applies: 

1.  Turn  off  the  alarm. 

2.  Empty  md  purge  the  missile  of  fuel 
and  oxidizer. 

3.  If  the  pressure  is  maintained  above 
1500  psig>  move  the  service  tower  into 
place, 

4.  Secure  the  missile  at  the  upper  sup¬ 
port. 

5. -  Vent  the  pressure  from  the  2000  psig 
system  and  the  emergency  helium  system 
(B  and  C  Series);  mate  any  necessary  re¬ 
pairs. 


If  the  pressure  falls  below  1500  psig 
and  the  service  tower  and  emergency 
upper  support  are  not  in  place,  the 
missile  may  lean  enough  to  cause  m 
tank  section  failure, 

e.  if  the  main  release  cylinder  pressure 
falls  below  2300  psig,  with  an  empty  mis¬ 
sile  inside  the  service  tower,  the  following 
emergency  operation  applies* 

1.  Clear  the  area  of  all  personnel  except 
the  emergency  operators. 

2.  Turn  off  the  alarm. 

3.  Cheek  the  7-08352  booster  unit;  if  the 


pressure  is  over  22O0  psig,  proceed  with 
step®  4  and.  5  below, 

4,  Secure  the  missile  at  the  upper  sup¬ 
port  . 

5.  Vent  and  repair  the  release  pressure 
cation  system* 

f.  If  the  main  release  cylinder  pressure 
fails  below  2300  psig  with  a  full  missile  out¬ 
side  the  service  tower,  the  following  emer¬ 
gency  operation  applies: . 

1 ,  Turn  off  the  alarm . 

2,  Empty  and  purge  missile  of  fuel  and 
liquid  oxygen, 

3,  If  the  pressure  at  the  7-08352  booster 
unit  Is  maintained  over  2206  psig,  proceed 
with  steps  4,5,  and  6  below; 

4,  Bring  up  the  service  tower, 

5*  Secure  the  missile  at  the  upper  sup¬ 
port;  screw  in  stop  nuts, 

6*  Vent  and  repair  the  release  pressur¬ 
ization  system. 

AvARnYng  | 

If  the  pressure  is  under  2200  psig 
(empty  missile),  do  not  approach 
it  unless  the.  pressure  is  restored,, 
the  upper  missile  support  i s  in. 
place,  or  the  static  firing  struts 
are  in  place. 

g»  If  the  vertical  alignment  of  the 
missile  is  beyond  tolerance  on  the  synchron¬ 
ization  Indicator,  with  an  empty  missile 
inside  the  service  tower,  the  following  emer¬ 
gency  operation  applies; 

1,  Clear  the  area  of  all  personnel  except 
the  emergency  operators. 

2  Turn  off  the  alarm . 

3.  Secure  the  missile  at  the  upper  sup¬ 
port. 
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4*  Vent  the  2000  psig  system  and  make 
any  necessary  repairs*- 

h.  If  the  vert  leal  alignment  of  the  missile 
is  beyond  tolerance  on  the  synchronisation 
indicator*  with  a  Ml  missile  outside  the 
service  tower,  the  following  emergency 
operation  applies: 

t .  Turn  off  the  alarm. , 

2*  Empty  and  purge  missile  of  fuel  and 
liquid  ojeygen. 

3»  If  the  missile  stays  within  1/2  degree 
of  the  vertical  (measured  at  the  theodolite 
stations),  proceed  with  steps  4,  5,  and  6 
below; 


4,  Bring  up  the  -missile  sendee  tower. 

5.  Secure  the  missile  at  the  upper  sup¬ 
port;  screw  slop  nuts  in. 

0.  Vent  the  2000  psig  system  and  make 
an y  accessary  repairs* 


TOTE 

lithe  main  release  cylinder  falls 
below  5200  pstg*  launch  cannot  be 
made;  {follow  procedure  listed 
under  paragraph  4-6c). 
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SECTION  ¥ 
MAINTENANCE 

5*1.  FEE  VENT  ATtVE  MAIHTiNAMCE, 
NOTE 


For  maintenance,  mm  Preveatatlve 
M alMewe  Technical  Manual 
ZE*?-“0i7A*  Faeumatle  Booster  Unit* 


Tremble-  and  Probable  Ctiuee 


a.  Release  mechanism 


solenoids  in 
99-35002*001  valve, 


b.  Slave  cylinders,  7-08264, 


l .  Oil  system  not  i\ 


be  retracted. 


notches  in  piston  rod, 


«~S.  AUXILIARY  SUPPORT  RSmACTIOIf  SYSTEM, 


